For k nonnegative n n matrices A l = (a l ij ) and a function f : R k + ! R + consider the matrix
HP n the set of all n-by-n nonnegative H-matrices, i.e. the nonnegative matrices A for which (A) 0. These are the nonnegative matrices whose comparison matrices are M-matrices.
Let K be a set of nonnegative matrices. We say that f preserves K, if A 1 ; : : : ; A k 2 K implies f(A 1 ; : : : ; A k ) 2 K. In this note we mainly study the functions f preserving HP n .
First, we show that for n 3 such a function satis es the inequality (f(A 1 ; : : : ; A k )) f( (A 1 ); : : : ; (A k ))
for all nonnegative n n matrices A i ; i = 1; : : : ; k. We then characterize all continuous functions preserving nonnegative H-matrices. It turns out that these are exactly the functions f of the form f(x 1 ; : : : ; x k ) = cx for all A i 2 HP n for some n; n > 2.
Note that while the functions (1. (i) f preserves HP n for some n > 2.
(ii) for some n > 2 and all matrices A i 2 HP n ; i = 1; : : : ; k we have Proof. (i)=)(ii). The proof of this implication is identical to the proof of the implication (i))(iii) in Theorem 2.8, omitting the last part which uses Lemma 2.1.
(ii)=)(i) follows by a simple calculation.
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Remark 2.15 The functions preserving HP 2 do not necessarily satisfy (2.9), as is shown by f(x) = q (x). So, in Theorem 2.14 we cannot add an equivalent condition which is the analog of (ii) of Theorem 2.8. it now follows that f(A 1 ; : : : ; A k ) 2HP n . 2
Another interesting case is the set of the symmetric nonnegative H-matrices. This case will be studied in a subsequent paper.
